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ABSTRACT 


Resilient polyester foam materials. Acyi halide, polyol, 
and polyhydroxy cross-linking agent are reacted in the 
presence of alkali metal carbonate to prepare the resil- 
ient polyester foams. A process similar to that used in 
the one-shot preparation of polyurethane foams is used. 
Preferred reactants are adipyl chloride, quadrafunc- 
tional polyol based on pentaerythritol, propoxylated 
pentaerythritol cross-linking agent, and sodium carbon- 
ate. The resilient polyester foams find use in products 
such as catameniaJ tampons. 

30 Claims, No Drawings 
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oriT v™—^ either case, it is essentia! that all components of the 

POLYESTER FOAM MATERIALS reaction system be free of moisture since water hydrol- 

CROSS-REFERENCE TO RELATED ^es the acyl halide thereby terminating the polymeriza- 

APPLICATION 5 Uon reactl0n * 

This is a continuation-in-part of application Ser. No. SUMMARY OF THE INVENTION 

737,930, filed Nov. 2, 1976 and now abandoned. Stable, three dimensional polyester foams are formed 

BACKGROUND OF THE INVENTION * y reacting to «e*cr acyl halides, polyols, and polyhy- 

. . , f ¥ drox y cross-linking agents in the presence of alkali 

L. Field of the Invention !0 metal carbonates under such conditions as to form 

This mvention relates generally to polyester -foam foams. After formation, the polyester foams can be 

materials and, more specifically, to resilient polyester crushed so as to rupture membranes between cells 

? rw™^ tst *u "D • a thereby producing mtercpnnected networks of cells and 

2. Description of the Prior Art to aid in the release of entraped gaseous hydrogen hal- 

Polyesters may be broadly defined as macromolecu- 15 ide. ^ ©~ / © 

lar compounds having a plurality of carboxylate ester It is an object of the present invention to prepare . 
groups . m their skeletal structures. Polyesters, as so stable, resilient polyester foams from acyl halides, poly- 
defined for use herein, are to be distinguished from ols, and polyhydroxy cross-linking agents reacted in the 
other ester-contanung polymers (e.g. cellulose esters, presence of alkali metal carbonate 
polyvinyl esters, and polyacrylates) wherein carboxyl- 20 It is a further object of this invention to prepare sta- 
ate groups are^present m substituent entities pendant ble, resilient foam materials based on three dimensional 
from the backbone of the polymer. Polyesters have polyesters prepared from acyl halides, polyols, and 
been known to science for many years and have been polyhydroxy cross-linking agents, 
used in recent years in such diverse applications as coat- It is a still further object of this invention to prepare 
ings, films, fibers, molding and casting compounds, and ,25- stable, resilient foam materials wherein the relative 
as intermediates in chemical reactions. Polyester foams degrees of hydrophilicity are controlled by the nature 
based on unsaturated acids and unsaturated monomeric of the reactants used to prepare the resilient foam mate- 
cross-linking materials have also been known and used. rials. 

Foams made from polyesters whose polymeric struc- It is a still further object of this invention to prepare 
ture is not dependent for development on unsaturation 30 absorbent, resilient polyester foam materials 
within its substituent monomers, however, have re- It is an object of this invention to prepare polyester 
ceived scant if any attention in the past. And the same is foam materials which can be used in place of polyure- 
specifically true of resilient foams made from such poly- thane foam materials. It is a further object of this in ven- 
CSt ^' . ' . . . tion to Prepare polyester foam materials which do not 
Most polyesters finding use today are linear polymers 35 produce the undesirable level of toxic gases produced 
as opposed to three dimensional polymers. Three di- when polyurethane foam materials burn, 
mensional polymers are, of course, polymers having It is a still further object of this invention to prepare 
cross-lmks between the essentially linear polymeric stable, absorbent, resilient, polyester foam materials 
structures forming the skeletal backbones of the mole- which are pharmacologically acceptable for use in 
cules. There can be some branching within the skeletal 40 contact with the human body, 
backbones without having a departure from essential These and other objects will become readily apparent 

Imeanty. from the Detailed Description of the Invention which 

Polyesters have been synthesized in the past from a follows, 
variety of reactants through the use of several reaction 

schemes. The most direct synthesis is the esterification 45 DETAILED DESCRIPTION OF THE 

of a dicarboxylic acid with a glycol. (Dicarboxylic acids INVENTION 

and glycols are sometimes referred to, respectively, as While this specification concludes with claims partic- 

dibasic acids and dihydroxy compounds). In this ularly pointing out and distinctly claiming the subject 

scheme, the dicarboxylic acid/glycol mixture is heated matter regarded as the invention, it is believed that the 

until condensation occurs. The products of the conden- 50 invention disclosed herein can be better understood 

sation reaction are polyester and water. from the following detailed description 

Polyesters can also be prepared by ester exchange As used herein, "stable" refers to materials which 

reactions retam their physical properties upon storage at ambient 

A third general method of preparing polyesters, and and near-ambient conditions for at least several weeks 
the one which is most useful in the practice of the in- 55 As used herein, "resilient" refers to the ability of a mat<F\ 
stant invention, is the polycondensation of polyols with rial to essentially return to its original configuration ) 
acyl halides such as diacid chlorides. The products of after a deforming force is removed. As used herein J 
this polycondensation reaction are, of course, the poly- "pharmacologically acceptable" refers to the ability of a 
ester and a hydrogen halide such as hydrogen chloride. material to be used in intimate contact with portions of 
Depending upon the physical properties of the reac- 60 the human body, such as skin or mucous membrane 
tents, the acyl halide-polyol reaction is frequently con- without producing deleterious results. Unless otherwise 
ducted in the presence of an inert solvent such as chlo- indicated, the terms "foam," "polyester foam" and 
robenzene or a chlorinated biphenyl. A stream of an "polyester foam material" are used interchangeably 
inert gas is frequently passed through the reaction sys- herein and refer to cellular structures the cell walls of 
tern to remove the gaseous hydrogen halide. It is also 65 which are formed from solid polymeric material de- 
possible to conduct the acyl halide polyol reaction with- rived from polyesters. 

out the use orsolyents if the reactants are low melting The polyester foam materials of the instant invention 

compounds which can form a homogeneous mixture. In are prepared from a reaction mixture comprising four 
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components: acyl halide. p^lyvoh polyhydroxy cross- ethylene oxide-propyjeme °^^ a '^Xl'. 
lmkim? agent, and alkali metal carbonate. mere such as Pluracol Polyol 686 made 7: BASE wy- 

WUk ?S Stable method of preparation can be andotte of Wyandotte, Michigan. Pluracol Polypi 686 k 
used a oreferred method for making polyester foams is an ABA block copolymer containing about 80% ethyl- 
similar to that used in the well-known one-shot method 5 ene oxide (A) and 20% propylene oxide (B). It jsa diol 
of oreoaring polyurethane foams. The various reaction having a molecular weight of approximately 5,000 and 
componenteari supplied at a temperature of from about a hydroxyl number of 22.4 (Hydroxyl number is defined 
20' to about 65' C to a mixing head wherein they are as the number of milligrams of potassium hydroxide 
violently agitated for from about 0.005 to about 0.5 required to completely neutralize the. hydrolysis prod- 
minute at a temperature of from about 20' to about 65* .10 tt ct of the fully acylated derivative prepared from one 
C and at a pressure of from about zero to about 7.03 gram of polyot Mathematically, the hydroxyl number 
kilograms per square centimeter (about zero to about 0 f a compound is equal to 56,100 times the number of - 
100 pounds per square inch). The foamed mixture is hydroxyl groups in the compound divided by the mo- 
then discharged onto a moving belt The foam is al- lecular weight of the compound.) 
lowed to cure for from about 5 to about 1,000 minutes at 15 An example of a suitable triol (polyol compound 
a temperature of from about 20* C. to about 100° C. containing three hydroxyl groups) is the liquid , ethox- 
Curing can be accelerated through the addition of en- yiated-propoxylated glycerin sold by The Dow Cherm- 
ergy to the foam. The cured foam is then ready for such ^ company of Midland, Michigan under the trader 
further processing as is dictated by the use to which the namc XC1421. This material has a molecular weight of 
material will be put 20 about 5,000, is about 65% ethylene oxide, and has a : 

A very simple and effective batch method of prepare- hydroxyl number of about 33,7. 
tion comprises mixing the polyol and the polyhydroxy Quadrafunctional polyols are preferred for use in the 
cross-linking agent and heating the mature to the de- invent i on . (As used herein, "quadrafunctional" 

sired temperature. To the above mixture, in a suitable ud "trifunctional" refer to compounds having, respecr 
container, is added the alkali metal carbonate with vig- 25 tjve j V) four mA hydroxyl groups available for . 
oroiis mixing. Following a mixing period, the acyl hal- rea ction.) It has been surprisingly discovered that quad- 
ide is added with mixing. The resulting mass, which can rafunctionalpolyols produce a polyester foam which is: 
optionally be placed in a suitable container, is allowed mQn resi ] ient that produced from other polyols; 
to cure at ambient temperature. Infra-red radiation can Examples of quadrafunctional polyols are ethylene ox-, 
optionally be used to accelerate the curing of the sur- 30 jde _ propylene m ife block copolymers based on either 
face of the foam mass. _ ethylene diamine or on pentaerythritol. The former are 

Alternatively, any two or three of the reaction com- mdet ^ Tetronic tradename by BASF Wyan- 

ponents can be prereacted, in any desired proportions, ^ having a molecular weight from about 

and the product of this prereaction then reacted with 4Q0Qto 30 000 a„ d m ethylene oxide content of 
the balance of the reaction components as indicated 35 ^ about J% tQ ^^90^. m preferred for use in 
above. -j the instant invention in making absorbent, resilient poly- 

Acyl halides (sometimes called polycarboxyhc acid ^ foams useful m catamenial tampons, 
halides) useful in the present invention are organic com- Po]yo]a base d 0 n ethylene oxide without propylene 
pounds containing at least twa -COX n^™°»" 03tide present «»„ be used, but such polyols generally 
X is a halogen atom. Preferably, the acyl halves are 40 a P meltmg poin, ^ high for convenient process- : 
dicarbbxylic chlorides having the general formula Ethylene oxide contents greater than about 60% 

CLOC-R-COCL wherein R is an aliphatic group . de- ^ ' ^ ^ ^ generally preferred . 

fined as (CHj). wherein n is greater than or equal to oh ^ ,,,, in this invention, 

three. Examples of preferred *c^yJ«Bad* °j „ As used herein, "polyhydroxy cross-Unking agent" 
rides are glutaryl chloride, 45 refers to a propoxylated derivative (adduct) of a poly- 

chloride, suberyl chloride, azelayl ch onde and sebacyl ™ot p p ^ yhydroxy cross-linking agents 
cWoriddThemostpreferr^acylhalideforusejnnut hydroxyl ^ These 

mg stable, absorbent, resilient foams which ^can ta used conmm ^ ^ m the ms tant in- 

to absorb body ^•*^J^£fiE M veSn must be at least trifunctional, preferably quad, 
acid, adipyl chloride. Although in general a single acyl so ^ h ^ d have ^ equivalent weight of 

halide will be used, the use of rmxtures of two or more ™«2^L3^WL P pSfcrtbly. they should have a 
acyl halides is within the scope of this invention. 3eS vShtof less than about 500. Especially 

Pblyolsareorgamccompou^ ™£J ™ «g propylene oxide adducts of Uimeth- 

of hydroxyl groups. Two different types of polyol yESar^and Se^hritol. Suitable materials are 
serving two *^*^'^J£?$.% " ^^^LJ^Oouwc as TP340, TP440, 
convenience, one is referred to sunply as polyo ana ~ PE P550 bv BASF Wyandotte. TP340 is 

the otheris referred^ ^ Wgroxy SS^^i^JSS^Ut propane 

agent" The distinction between the itwo ^ ^come « e ? T faJ is ^ tetrapropoxylated derivative. 
readUy apparent from a readmg of the following para- ^ £^£^550 are the tettapropoxylated an* 
®Ak%*& herein "polyol" refers to an organic mole- pentapropoxylated derivatives of pentaerythritoi: Poly- 
JJiS two hydroxyl groups andan equiva- hydroxy cross-linkmg agents serve pnmardy to intro- 
, f «f !f 1^ abS duce covalent cross-links between essentially hnear 

f^pSmbly, C poSis 1 '^ . tSS Polyols portions of the skeletal structure of the polyester foam 

^^tt£l^^' Mm 65 0f iKtu^^ 

*SS^t££?£** two hydroxyl m.^t^^cl^^^^ 

groups) suitable for use in the instant invention are the to produce the polyester of this invention. 
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The alkali metal carbonates useful in : the instant in- system. Alkali metal bicarbonate up to a level of about 
vention are well known inorganic compounds.. Prefera- 5% by weight of the total organic materials present can 
Wy, reagent grade sodium carbonate is used. It has been be added without adverse effect 
discovered that some samples of technical grade sodium Mixtures of acyl halides, polyols, and polyhydroxy 
carbonate will not function properly in this, invention. 5 cross-linking agents can be used to prepare polyester 
However, heating Jhese samples to about. 700* C for foams, if one follows the general reaction schemede- 
several minutes has been found to convert them. to. prop- scribed in this specification. It has been discovered 
erly functioning materials. Preferably, the alkali metal however, that the foams so prepared are unstable after 
carbonate is finely ground. Particularly preferred is curing; they tend to liquify during storage at ambient 
reagent grade sodium carbonate, ground so that 100% 10 conditions, It has been surprisingly discovered that the 
^ 400 mesh sc J een ; : ,. «Wiftm of alkalimetal carbonate to the reaction system 

Because of the aforementioned polymerization termi- leads to the. formation of foams having excellent stabil- , 
nation action of water, the level of moisture in the total ity even during prolonged . storage. It has also been 
reaction system should be maintained below about 0.1% discovered that low levels of alkali metal bicarbonate in 
by weight. 15 the absence of alkali metal (^bonate improve the stabil- 

Further, it has been found that inorganic bases, such ity of polyester foams over that of foams made without 
as sodium hydroxide, do not function in the instant the inclusion of either alkali metal carbonate or bicar- 
invention in place of the alkali metal carbonates. bonate in the reaction mixture, but the improvement in 
Among other reasons for this is the fact that they are polyester foam stability engendered by alkali metal 
hygroscopic and tend to introduce excessive amounts of 20 bicarbonate is significantly less than that engendered bv 
water into the system. alkali metal carbonate. 

As used herein, "reaction system" encompasses the Without advancing a specific theory as to the func- 
totol quantity of reaction components used to make the tion of the alkali metal carbonate, it can be stated that 

^I^r^-^ ^ smvent,on ' ■ ■ - ■ thh material neither appears to enter into the reaction as 

Acid halide index is a measure of the amount of acid 25 by becoming a part of the polymer structure nor ar> 
hahde present in the reaction system. It is defined as 100 pears to function as a blowing agent Essentially all the 
times the ratio of the number of acid halide equivalents alkali metal carbonate can be recovered after the poly- 
present in the reaction system to the number of equiva- merization reaction is complete, 
lents of available hydroxyls present in the reaction sys- The hydrophilic/hydrophobic character of the poly- 
ten. An acid halide index of 100 indicates the presence 30 ester foams of this invention is determined in laree cart 
of stoichiometric quantities of acid halide and available by the nature of the reactants from which the polyester 
hydroxyls. An acid halide index greater than 100 indi- is formed. For example, when propoxylated - cthoxyl- 
Ca ^ t ^ J P ^ es f DCe 0f 311 excess of acid halide whiIe 811 ated Pentaerythritol having a molecular weight of more 
aad hahde index smaller than 100 indicates the presence than 15,000 and an ethylene oxide content greater than 
of an excess of hydroxyls in the reaction system. 35 70% is used as the polyol, the resulting polyester is 

The acid halide index of the reaction system useful in hydrophilic whereas that made with a similar polyol 
the instant invention should be approximately 100. Sys- having an propylene oxide content of about 90% by 
terns having an acid halide index greater than about .98 weight in hydrophobic. Also, increasing the length of 
have been found suitable. A slight excess of acyl halide the aliphatic chain in the acyl halide, as by changing 
(acid hahde index greater than 100) is permissible and 40 from glutaryl chloride to adipyl chloride, decreases the 
preferable Thus reaction systems having an acid halide hydrophilicity of the resulting polyester foam. It is well 
index smaller than about 108 but greater than about 100 within the ability of the skilled artisan having before 
are preferred. Acid halide indicies between about 98 him the teachings of this specification to select reactants 
and about 1Q8 represent systems having a substantially that will yield a polyester foam material with the hydro- 
stoichiometric amount of acyl halide. 45 philic/hydrophobic character best suited for the use at 

The amount of acyl hahde present in the reaction hand, 
system has a profound effect on the density of the poly- In addition to the four, required components of the 
ester foam produced. It has been demonstrated that reaction mixture, additional materials can be present so 
when the acid halide level. increases from about 19%to long as their presence does not interfere with the funda- 
about21%by weight of the reaction system, while the 50 mental polycondensation reaction. Examples of op- 
number of equivalents of hydroxyls present is adjusted tional materials include nonionic surfactants useful as 
to maintain a constant acid halide index, the density of uncured foam stabilizers, catalytic surfactants, pie- 
the polyester foam decreases from about 10 pounds per ments, flame retardant chemicals, and the like. Pluronic 
cute foot (0.16 gram : per pubic .centimeter) to about 4 L-92, a nonionic surfactant having a molecular weight 
pounds per cubic foot (0.06 gram per cubic centimeter). 55 of about. 3,600 and a hydroxyl number of about 31 as 
For use m catamemal tampons, as hereinafter described, made by BASF Wyandotte, is particularly useful as a 
resilient foams of low density are preferred, For other catalytic surfactant. (Catalytic surfactants contribute to - 
uses, of course, other densities can be more suitable. the structure of polyester, and polyurethane, foams by 

The amount ^of polyhydroxy cross-linking agent pres- reducing foam , cell size and promoting uniform foam 
ent should be from about 15% to about 80% by weight 60 cell size.) 

°l ^ e ^ y ° ! PTQSkntt P refera ^y from about 20% to In or <Ier to more fully describe the present invention 
about 40%. .. .. and not by way of limitation, the following examples 

The amount of alkah metal carbonate present should . are presented. . 
be from about 2% to about 150%, preferably from 

about 25% to about 67%, by weight of the total amount 65 EXAMPLE I 

of polyol, polyhydroxy cross-linking agent and acyl A mixture consisting of 400 grams Pluracol Polvol 
halide present. Small quantities of alkali metal bicarbon- 686 {polyoi) and 144 grams Pluracol TP-340 (Dolvhv 
ate, such as sodium bicarbonate,, are. tolerated, by the droxy cross.-linking agent) was heated in a stainless steel 


08/20/2003, EAST Version: 1.04.0000 


4,110,276 

7 8 

vessel to a temperature of 40* C. This mixture also walls. In addition to forming an interconnected network 

contained 0. 1 gram Pluronic L-92 (catalytic surfactant). of channels and cells, this compression and the resulting 

The heated mixture was transferred to a cylindrical membrane rupture facilitates the release of gaseous 

paper container 8.9 centimeters in diameter. To the hydrogen halide from the cured foam mass, 

mixture in the cylindrical paper container was added 5 For use m catamenial tampons, it is preferred that the 

100 grams sodium carbonate of which 100% would pass polyester foam be open celled and have from about 50 

through an 80 mesh screen and 50% would pass to about 400 cells per linear inch, 

through a 200 mesh screen. The resulting mixture was For some applications, it is desirable that the residual 

agitated for 25 seconds with a 6.1 centimeter diameter alkali metal carbonate and hydrogen halide be washed 

turbine blade mixer. At the end of the mitial mixing, 151 10 from the polyester foam mass. This washing- can be; 

grams adipyl chloride was added and the total reaction readily accomplished by reducing the foam mass tp 

composition was agitated for an additional 10 seconds. convenient sized particles (as by chopping or cutting) 

The resulting resilient polyester foam was removed and agitating these particles in a suitable solvent such as 

from the cylindrical paper container and subjected to water. In most cases, the residual alkali metal carbonate 

infra-red radiation to hasten the curing of the surface. 15 is more than sufficient to neutralize any residual hydro- 

The resulting resilient polyester foam had a density of gen halide present. Following washing, the polyester 

0.045 grams per cubic centimeter. foam can be dried in any convenient, toown manner 

that will be readily apparent to those skilled in the art. 

EXAMPLE II The novel polyester foams of the instant invention 

A mixture consisting of 397.6 grams Dow XD 1421 20 find application in numerous circumstances where soft, 

(polyol) and 192.4 grams Pluracol TP-440 (polyhy- resilient, absorbent foam materials are required. For. 

droxy cross-linking agent) was placed in a stainless steel example, the comminuted and washed foam of the m- 

vessel Four grams Pluronic L-92 (catalytic surfactant) stant invention can be used in the catamenial aggregate 

were also added to the mixture. The procedure of Ex- absorbent body described by Schaefer in U.S. Pat. Na 

ample I was followed in making a resilient polyester 25 3,815,601 which was issued on June 11, 1974, and which 

foam except that the initial mixture was heated to 45* C is incorporated herein by reference. ^> 

The quantity of sodium carbonate used in this example Further, the novel polyester foams of the instant 

was 200 grains while 155 grams adipyl chloride was invention can be used in applications^ where polyure-; 

used The resulting resilient polyester foam had a den- thane foams are now used. Such applications include 

sity of 0.06 grams per cubic centimeter. 30 use in surgical bandages, household sponges, furniture / 

pads, and the like. 

EXAMPLE III 

, a • a- EXAMPLE IV 

The absorbent, resilient polyester foam made in this . 

example was based on a polyol which was an ethylene In this example, portions of two of the reaction com- 

oxide-propylene oxide block copolymer of pentaeryth- 35 ponents are prereacted and the prereacuon product is 

ritol and which had an ethylene oxide content of 73% used in the formation of a polyester foam of this uiven- 

and a hydroxyl number of 14. A mixture consisting of tion. Jm/ i u 

199 9 grams of the aforementioned polyol and 73.1 One hundred fifty grams Pluralcol PEP-450 (polyhy- 

Rrams Pluracol PEP-450 (polyhydroxy cross-linking droxy cross-linking agent) was mixed with 35.7 grams 

agent) plus 2 grams Pluronic L-92 (catalytic surfactant) 40 adipyl chloride (96% punty) for 20 seconds at room 

was placed in a stainless steel vessel and heated to 50' C. temperature and atmospheric pressure in a 500 milliliter 

The warmed mixture was transferred to a paper cylin- beaker with a 7.6 centimeter diameter turbine blade 

der 8.9 centimeters in diameter. To the mixture in the mixer. The resulting product was allowed to degas for 

paper cylinder was added 100 grams sodium carbonate one hour at room temperature. A 105.7 gram aliquot of 

asused in Example land the system was agitated for 20 45 the reaction product was mixed with 250 grams Plura- 

seconds with a 7.6 centimeter diameter six-bladed col Polyol 747 and 2.5 grams Pluronic L-92. Pluracol 

mixer. Following the initial mixing, 74 grams adipyl Polyol 747 is an ethylene oxide-propylene ! oxide blpck 

chloride was added to the system and mixing was con- copolymer of pentaerythntol, has an ethylene oxide 

tinued for 10 seconds; The total reaction system was content of 73% and a hydroxyl number of 14, and is 

poured into a 15:2 centimeter by 22.9 centimeter rectan- 50 manufactured by BASF ^Wyandotte. A 'ttMgnma^ 

gular container arid allowed to set After the surface of quot of this last described mature, which had been 

die polyester foam had been subjected to infrared radia- heated to 50* C in a steel beaker, was mixed with 100 

tion for 5 minutes to reduce surface tackiness, the foam grams anhydrous, reagent grade sodium carbonate for 

mass was crushed between opposing rollers. The result- 20 seconds in a 0.95 liter cylindrical paper can with the 

ing absorbent, resilient, open celled polyester foam had 55 hereinbefore described mixer. To the mixture in tta 

a density of 0.06 gram per cubic centimeter. After com- cylindical paper can, 57.9 grams adipyl cMonde.(96% 

minuting and washing with water, the absorbent, flexi- purity) was added and mixed for 10 seconds. The result- 

bie polyester foam of this example was eminently suit- ing product exhibited a cream tune of 30 seconds and a 

able for use in the catamenial aggregate absorbent body rise time of 1 minute 50 seconds, 

described by Schaefer in U.S. Pat. No. 3,815,601. 60 After being allowed to cure for 5 minutes at room 

For some applications, it is desirable that the polyes- temperature, the resulting polyester foam was open 

'ter foam be open celled. As used herein, the term "open celled (i.e. required no reticulation to produce open 

celled" means that the individual cells of the foam are cells) and had an exceedingly fine cell structure. It had 

interconnected by open channels. Cured polyester foam a density of approximately 0. 19 grams per cubic centi- 

can be converted to the open celled state by subjecting 65 meter (1 1.7 pounds per cubic foot), 

it to sufficient compressive force to reduce its volume to What is claimed ™ 

about 20% of its original value. This compression tends 1. A stable, resilient polyester foam comprising a 

to rupture the membranes making up the individual cell three-dimensional condensate of: 
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(a) at least one polyol having at least two hydroxyl 14. A foam according to claim 13 wherein the polyol 
groups and an equivalent weight of at least about is quadrafunctional. 

1,0 °^ 1S - A foam acc ording to claim 14 wherein the quad- 

(b) at least one propylene oxide-based polyhydroxy rafunctional polyol is an ethylene oxid<M>ropylencr 
cross-linking agent having at least three hydroxyl 5 oxide polymer based on pentaerythritol. 

groups and an equivalent weight of less than about • 16. A foam according to claim 13 wherein the poly- 

250 said equivalent weight basedhydroxy groups; hydroxy cross-linking agent is quadrafunctionaL 

/ ™ d f 17." "A foam according to claim 16 wherein the quad- 

(c) at least one acyi halide having at least two —COX rafunctional polyhydroxy. cross-linking agent is a prop- 
radicals wherein X is a halogen atom. 10 ylene oxide adduct of pentaerythritol. 

2. A stable, resilient polyester foam comprising a 18. A process for making a stable, resilient polyester 
three-dimensional condensate of: foam comprising reacting: 

(a) at least one polyol haying at least two hydroxyl (a) at least one polyol having at least two hydroxyl 
groups and an equivalent weight of at least about groups and an equivalent weight of at least about 
I'OOO; 15 1.000; 

(b) at least one propylene oxide-based polyhydroxy (b) at least one propylene oxide-based polyhydroxy 
cross-linking agent having at least three hydroxyl cross-linking agent having at least three hydroxyl 
groups and a molecular weight of less than about groups and an equivalent weight of less than about 
500; and 250; and 

(c) at least one acyl halide having at least two —COX 20 (c) at least one acyl halide having at least two —COX 
radicals wherein X is a halogen atom. radicals wherein X is a halogen atom; 

3. A polyester foam according to claim 2 which com- in the presence of alkali metal carbonate. ' 

P^ s: 19. The process of claim 18 wherein at least a portion 

(a) one part by weight of polyol; of said polyhydroxy cross-linking agent is prereacted 

(b) from about 0.15 part by weight to about 0.80 part a with at least a portion of said acyl halide. 

by weight of polyhydroxy cross-linking agent; and 20. A process for making a stable, resilient polyester 

(c) a substantially stoichiometric amount of acyl hal- foam comprising reacting: 

ide - (a) at least one polyol having at least two hydroxyl 

4. A hydrophilic polyester foam according to claim 3 3Q groups and an equivalent weight of at least about 
wherein the polyol is an ethylene oxide-propylene oxide 1,000; 

polymer and is characterized by an ethylene oxide con- (b) at least one propylene oxide-based polyhydroxy 

tent of at least about 60% by weight. cross-linking agent having at least three hydroxyl 

5. A foam according to claim 4 wherein the polyol is groups and a molecular weight of less than about 
quadrafunctional. 35 500; and 

6. A foam according to claim 5 wherein the quad- (c) at least one acyl halide having at least two —COX 
rafunctional polyol is an ethylene oxide-propylene radicals wherein X is a halogen atom; 

oxide polymer based on pentaerythritol. in the presence of alkali metal carbonate. 

7. A foam according to claim 4 wherein the polyhy- 21. The process of claim 20 wherein there is reacted: 
droxy cross-linking agent is quadrafunctional. ^ (a) one part by weight of polyol; 

8. A foam according to claim 7 wherein the quad- (b) from about 0.15 part by weight to about 0.80 part 
rafunctional polyhydroxy cross-linking agent is a prop- by weight of polyhydroxy cross-linking agent- and 
ylene oxide adduct of pentaerythritol. (c) a substantially stoichiometric amount of acyl hal- 

9. A stable, resilient, hydrophilic polyester foam ac- ide; 

cording to claim 3, comprising a three-dimensional 45 and wherein there is present an amount of alkali metal 

condensate wherein carbonate equal to from about 2% to about 150% by 

(a) the polyol is a quadrafunctional ethylene oxide- weight of the total amount of polyol, polyhydroxy 
propylene oxide block copolymer of pentaerythri- cross-linking agent and acyl halide present. 

tol and is characterized by an ethylene oxide con- 22. The process of claim 21 wherein the polyol is an 

tent of at least about 60% by weight and a molecu- 50 ethylene oxide-propylene oxide polymer and is charac- 

lar weight of at least about 4,000; terized by an ethylene oxide content of at least about 

(b) the polyhydroxy cross-linking agent is a quad- 60% by weight. 

rafunctional propylene oxide adduct of pentaeryth- 23. The process of claim 22 wherein the polyol is 

ritol; and quadrafunctional. 

(c) the acyl halide is adipyl chloride. 55 24. The process of claim 23 wherein the quadrafunc- 

10. A pharmacologically acceptable foam according tional polyol is an ethylene oxide-propylene oxide poly- 
to claim 9 which is substantially open celled. mer based on pentaerythritol. 

11. A foam according to claim 10 wherein the open- 25. The process of claim 22 wherein the polyhydroxy 
celled foam is characterized by from about 50 to about cross-linking agent is quadrafunctional. 

400 cells per linear inch. 60 . 26. The process of claim 25 wherein the quadrafunc- 

12. A foam according to claim 11 which is especially tional polyhydroxy cross-linking agent is a propylene 
adapted for absorbing body fluids and which is charac- oxide adduct of pentaerythritol. 

terized by a density of about 0.06 grams per cubic centi- 27. The process of claim 21 wherein: 

mcter - to the polyol is a quadrafunctional ethylene oxide- 

13. A hydrophobic polyester foam according to claim 65 propylene oxide block copolymer of pentaerythri- 
3 wherein the polyol is an ethylene oxide-propylene tol and is characterized by an ethylene oxide con- 
oxide polymer and is characterized by a propylene tent of at least about 60% by weight and a molecu- 
oxide content of at least about 60% by weight. lar weight of at least about 4,000; 
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(b) the polyhydroxy cross-linking agent is a quad- tional steps of curing the foam and compressing the 
rafunctional propylene oxide adduct of pentaeryth- ^ ^ ^ M ^ % 6f ^ q 

. ntol; ana - . - . .. v 

(c) the acyl halidc is adipyl chloride 30. The process of claim 20 wherein at least a portion 

28. The process of claim 27 which includes the addt- 5 Q f ^ polyhydroxy cross-linking agent is prereacted 
tionai steps of curing £e f oa m and compr^mg the portion of said acyl halide. 

cured foam to about 20% of its original volume. *^ 

29. The process of claim 20 which includes the addi- * * 
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